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Abstract of JP 7302889 (A) 
PURPOSE :To remarkably lessen the defects in the 
single crystalline layer on an insulator by sticking a l«i 
second substrate onto the nonporous single 
crystalline semiconductor layer made on the porous 
layer of a first substrate, and then, separating these 
two substrate at the porous layer, and then, 
removing the second substrate and the porous layer 
on the first substrate. CONSTITUTIONThe surface 
layer of an Si single crystalline substrate 1 1 is made 
porous 12, and a nonporous single crystalline Si 
layer 13 is made hereon. Next, another Si 
supporting substrate 14 and the single crystalline Si 
layer 13 are stuck fast to each other through an 
insulating layer 15 at high temperature, and then 
those are stuck together by anode junction, 
pressurization, or heat treatment, or these 
combination. Next, the boards are separated at the 
porous Si layer 12.; Furthermore, the porous Si layer 
12 is removed selectively. That is, the single 
crystallized Si layer 13 in film shape is left on the 
insulating substrate 15+14 by etching only the 
porous Si layer 12 by electroless wet chemical 
etching. Alternatively, with the single crystalline Si 
layer 13 as a polishing stopper, the porous Si layer 
12 is removed by selective polishing. 
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H*fHJ*©«ffl] 

mum 1 1 *an«srrs)s i ©£(*©»ib*?l 

jfflE#*AR«l6ll¥*frJifcig 2 ©atfrittO^btt 
5IS- 

WEtt o -causa nfc*ff£«rK#?LRJB tc* vj 
T^arr-axs, 

T^xe. fttfttE#«£ftfc*l©^fc««-r*# 

mte&mMm&sk^n&mtt 2 ostium 

M E#*3 nfc£$ 2 ©£#±fcES ftfc^JLRJi 

Ett 0 ^fc*Xg.K|i?©Xg£fT& 5 WsfcB 1 $, 3 V>« 
2 fcE*©#*ft««©fe»#$*. 

Sc. 

[»*«6] fi»E##?LR*l8il4M*fWBK. fc^fc 
©fPS&ffe 

[1**95 7 ] mrfHSB 1 ©**», s i m^xMi&z 

ft*W*m»*V>K2KE*©¥W#:**©fls»# 

[»*!S8] WEiB2©S#H, JEKHeSftT?** 
tt#9< 1 *S Vstt 2 fcE*©¥£**«©f£S;?;)*o 40 
Mt#Sf9] fSE^RHwlfcSKXyg^yam* 

W*910] fWE*?LRJi©IBiStt. WE^LRJi 
£ljffE#£?LR¥ife!fii¥3*#B£X hy/f-iLTMR 

sit, wemicsita:38Fiftic9ioai*ct, m&&t> 50 
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$11*512 fcE*s©**#««©tf3!yft£o 
[■Mtfli 3] fflEliUMtt. IMMfcJK. *»s i o 

« k, mms i s N4 «©(fA»5a«n*»*ai 2£ 

E«©¥igft:*«©feS#£. 
M*«u] ttrtaftSD^-tj-a-xett, im 
jee, mssm. &swa;in£©*i*^fcrB-©+^6jSff 
n&^rtftCJ: off*?n*»*wi 1 x«2 jce*©¥*# 

Afian-SBlJfcS 1 Xli 2 8B«©iN»fl5»E©fP»A-j£. 

16] ffiE»*fb£tt. HF^tTfTt)tl 
^l^S 1 5 fcEft©¥*#*«©fP8Kfi£o 

iciiEftx*^— ftHiarr* utcto frfrnaw 

5}<3i 1 fcSW*2 fcElto¥*fl*K©ft«m 

[MI18] i»E^R»fc:J3tt*#litt, K#?L 
RBMli^ 6 i«*ffl««S#XTS - 1 fc «fc 0 frsbtt* 
8t#JR 1 »*V»tt2 f£E«©¥#fl*8t©fPS#*£. 

RJBKft*a*-a-fc*R©«9ix^;w^-ic± Ofrfcn 

•511:831 1 »*V>«2 lcE*©¥##:*«©f£tt£}fe, 

«H©^?LSM!CM-r-5Sf?Xi/^>^ir i Otrfcn 
*»#B 1 ** W*2 IcE«©¥*#S«t©fm*&. 

[t»*«2 1] tifffi#?LSjf ©#?L«», 10-8 0 
% ©*5B fc * -5 M$£ 1 * S 2 fcE* ©¥***« 

[5gBj©P«ffl^iSBJ] 
[0 0 0 1] 

[*HX©fM#if] *^B^ti, ^*#:«*©f^»*S 

±©whb¥»#, ¥»fl»±©%»aYfc^w¥*# 

/HX. «W@KCaT*¥*flc*S©^«^rttCI«r 
^^©-eabSo 

[0 0 0 2] 

[«*©««] tt*ft-h©¥fti§S 1 ¥»#JI©J§*j£ 

H , /'J3> =t> (SOI) W 

1 asTttaiau^*^»>*©«sba*so is*b 
*fUffl t-fc^m xtftrr* ct*s*< ©w^a^s 
tiT^ft. -r&fc>ts. s o 1 sw^otts c tT, 

2. »flM«iaHttt«nTVs*, 

3. ?f»$M^e«sni«aft^Biig> 
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(3) 

3 

4. >Ji;Hg^fllSTf§, 
6. *IMtt:J;*55^Si!*ff3a*h7>^^*«^ 
[0 0 0 3] _hfB Lfc± 5 ft^A'-f X«M£_kffl£K (DM 

[0004] Special Issue: "Sing 
le-crystal silicon on non 10 
— single — crystal insulator 
s" ;edi ted by G. W. Cu 1 1 e n, J 
ournal of Crystal Growth, 
volume 63, no3, pp429~590 (1 

9 8 3) . m^^yr-irmu±.\z. 

S i 5CVD tffc^SWBS) *C, ^Dlk^^y-^ 
*T»*r*SOS (->'J3> :*> t7r-f7) 
fclSftTfetK Sfe^l/feSO Ittftl/T- Jfc©j£ 

a»aiR»ttu&«», s i mtymv-yr^rm^m<D 

sffiffi-s-rtc s o 1 mm&$mi>£ ? t u**tff & 
[0005] 1. s ii^ssi^fffiiftti;, 

IttTS i»«ft«#Mfc*(HSti\ K 
<hLT«#ft^xH^i^Jl/fi£fi£tt, SiO, 
S 1 SMS&m&MlfctZ. (£©*£-£«, SiOs _h 
ICS iPOJfSf*tt)»:5. ) 50 
2. S iMIStf ©fe©SffittiibtgIL> f 
©TBBtCSiCh SjgjSET*. (JKD^jSfett, Sil© 

tAiif G a A s 4f ©fls£tt¥*#S8Uifcxfc!*3f ^ 

[0 0 0 6] ft BIST. « 

«»!MW»ft<. *W«r>xA«fmj5ffB»fc£©ra)S 
Mtf&Z. 40 

[0 0 0 7] £©«£ 5 ft £«T, ftttttfftft 

[0 0 0 8] 

#StbT, CVDtCiD, ifife, ¥i^ft)BS i £«2r 
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4 

-^!|©X*;i^-b*-A£iK*LT!#JWU i^USfS 
(Zone Melting Recrystalli 

z a t i on) ^snins. ;rtiE> ©;£?*£ 

fflftb;fct>©teft^o CVD&ti¥£?fJSft 

^jE^z^zmmmmt, if- A©«ft 

Kfc^OWWttfcWH&J***. £©5*., Zone M 
elting Recry s t a 1 1 i z a t i onS 
!}tfeot^Ll*D, Jttttofcft&ftftttliTtt'bt* 

[0 0 0 9] ±E2©#teT&5S iM*Xlf^> 
Y^ftoa^tUTfflViftl^SfcK-^Ttt, ^©4 
«g©:£*feWfSft.5. 

[0 0 10] 1. VM©S7)^M(CS^ttX-y^>^*a 

nfcs i m«ss*«fciifl:K*^L, mwtitmnzgr 
m&s i«^s iai«ttHi;ejp<*Mu&«, s is 

izm&nTnmttMtsnfzs 1 *«es<s«s^-r-5. 

i sires *n>t>jp<*fB9rr*ig, *igftsia« 

«*BJ;0WliLT»ltLfcS i ffittH©^S^-rig 

[0 0 11] 2. Ir-fty^X (SI MOX : S e p e 
ration by ion implanted o 
xygen) ttSns S i #*SHX«*icHSSt©-r * 
>ftAJCj; D S i 0 2 )B&^i*t"S**TcfeD, Si"/ 

2&5. L-tf>l<ft#S, SiO z BS3gj*-TSfc*(cti, 
li^t>^10 ls ions/cm ! J2U:t>aA-r-5ift 

^•©aABt^ttfiA-es.D. ^sitaKVi 

[0 0 12] 3. #?LSS I ©Kft(Cj;SSim*^»[C 

«tDsoi«iitsjgj*-rs*j*. z.ojjmt, pisi 

(-i Y'fi, J. Crystal Growth, vo 
1 63, 547 (1983)), <6>L<«, Xt^^P 

P^S i ifiO*SMlftl/tO'6, ItjiKftfCk?) 

n^s i Asgim#:5j-»-rs^ftT*5 0 
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[0 0 13] ±fB©£5iW£5fc©SO I ©fl&S* 

mt\m\z. se^, s i i^mis, ustitLfcsij© 

-a-. S O I il^fM 55SidSftl S c 
-Tift*)*, ftW3?n:>"b©JPa©S i* 

- v>mmt\zutxr<n& 5 tc 2 aso^sai* 
[0014] i. mmiz^nmt 

<? x A ©* □ gflstftjt » K*CD B»*fci*TKrt» S 
[0 0 15] *&, 2®I 5 'f>W- fcSIRflSl::* 

&»SOIJH©«fWS**3BVi*OW«ljft«**« (C. H 
arendt, et. a 1 . , J. Elect. Mat 
er. Vol. 20, 267 (1991). H. Bau 
mgart, et. a 1 . , Extended Abs 
tract of ECS 1st Internat 
ional Symposium of Wafer 
Bonding, pp- 7 3 3 (1 9 9 1), C. 
E. Hunt, Extended Abstract 
of ECS 1st International S 
ymposium of Wafer Bondin 
g, pp 6 9 6 (1 9 9 1) ) o 
[0 0 16] 3SK|£D^frit£fflV>fc¥3*#g«ra, 

a. 

[0 0 17] Ufc^tsT, g£ D fC<£-5SO I f£*3 
«»ttfc2K ©IBI«jSC*tilF«ETa. 

[0018] sfc, ff^xfcttasns^aiflttSfiU: 



(4) &MW-7-3 0 2 8 8 9 
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[0019] ^a;iitt»*«, xsntmn: 

[0 0 2 0] Lfc^oT, #AffS i ^ftHS i T 

[0 0 2 1] =t 3 flJ^W^^O^t-f 

[0 0 2 2] SiSi±t:GaAsf©ft&«| 
^S-frSXtf^^^^^ft^iir-S^t^K^-SnT^ 

20 tem&mm<> <T/wx\zj&m-?zztfc#ft\zmm 

[0 0 2 3] £fc> *S-T©3X7^ hSr^ft-TSfc* 
#?LSS i±lCfc£4&¥*#£xe^5^;W£fi3-& 
S Z\t fflU * e> tlT t » S *S, #?LR S 1 ©ffi 

t l/T©£5»4, ftiHtttC^ttS,, 
[0 0 2 4] Z\5\sl£t3.i)\ *%W<DftWm'V&2>*m 
R*tt, ±a*Lifcll«&fc«Ss ftt#If5-2 13 

[0 0 2 5] SR^tBSSnt^SIt ^OtfeD 

•TS¥S#:Bm©«je*^TfeS„ 
[0 0 2 6] SStfrfttt, ±JfiUfc«aiS#ftL.#*tf 

#tJg*&T^&fe©t^So 
[0 0 2 7] [«!#©§«] ±kB©^!C|S 

[0 0 2 8] *5gHJ©giJ©gWli, SS^fttiCiinT, ^ 

m^*«s^v^t, 3kmizmi&2nf£¥m#m&2>wt 

50 -t?*mD*D, iteiB^±fC^Rfe©*L<^fcV>*l8iSIiH 
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[0029] *sgB^©Mtcsii©ge<]«> mmmm. ota 
[0 0 3 01 *^Hj©g(cgij©ge<]fj, soi tic* 

S***|ir»*ffcll'r-&IBfc*>. jWftSOSt, SI 
[0 0 3 1] 

[0 0 3 2] fiP*S. *»W<D¥*#*K®fP»jM£©» 
KDiiil #?LH»£*t-3Sgl©»#:©RulB#?LK 

»±fc##?LK¥*ga*i»ffjB*»fiE-r*xe. stria* 
[0033] *%w<Dm2<Dmnte. #?lkbswt « 

*T*^^nfcS#:SiftfE^?LK)itC*3ViT»it-r5X 

^s-rsxg, R&m&&mtstiitni«>&ft : *mitrt' 30 
3 ^tlk 1 £ »*-r * xe * *rr s c t £#m t -r s t> 

[0 0 3 4] 

So 

[0035] tc±n«, m*m®. wmm&& 

IS#«5x.T, i^HS. ttWtt. 3Xh©ffl 

[0 0 3 6] *&, *5gwiz&m$, soimmoxm so 
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wmm&*fcm-2>mz<h. jwasos*, sim 

[0 0 3 7] ^IHtCfe^TtS, ^-?LSHSr^bTSft 
[0 0 3 8] *5SHJ!c*5V^Tt4, SttWWSfc^JLKE 

s?« 

[0 0 3 9] #3BW©¥*#»«©fP$l*i££~>'Jri> 

[0 0 4 0] #?L«S i OffittM&dmp o r o s i t 
y IC* ») /W*S i cfcDfe+^!c||Vit#^ 
&n§. poros i ty^50%T*niJ 

fc, poros i tyft*»S*ni!lJ;DilVs*Tr*?L 

[0 0 4 1] S iaHRttIIF»«SfflV»&|»»t/Sffit 

(i. ¥I8SS I ©S&2. 3 3g/cm 3 fcJt^T. H 
Fjg$iig^£5 0~2 0 %\Z&{£2-&2>Z.2i-CJt<D&m 

*i. i~o. 6 g /cm 3 cosaH(c^t:$-a-Sit^ 
t?#*. £co#?i»Ji«> TtacoafttciD, Nisi 
■K:tt»j*anT» pas i3i«©*t»j*sn*. n 

[0 0 4 2] #?L®S i \t, Uh 1 i rflCioTl 9 

5 6mz¥mfc<Dmmm<Dm9imm\z&^x5£&zft 

"ft. (A. Uhlir, Bell Syst. Tech. 
J. , vol. 3 5, 3 3 3 (1 9 5 6)) = 
[0 0 4 3] Sfc, Vi-f}S.m\Zmmfc}£lZ&tf%>S i 
©i§»S«*W5EL, HFflHRtfOS iOBSSiSCfi 
IE?Lji«^ST?*»3, 

bTl/^ (T. V-rflS., J. Electroche 
m. Soc, vol. 127, 476 (198 
0) ) . 

[0 0 4 4] Si+2HF+ (2-n) e + -»SiFi 
+ 2H* +ne" 

S i F 2 +2HF^S i F 4 +H 2 
S 1 F 4 +2HF^Hi S i Fe 

Si+4HF+ (4-A) e + — SiF 4 +4H + +A 
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S i Fi +2HF^H 2 S i F 6 

H*. *&, n^i^Afttnfns i lgf«lt 
5 fc&fci&S&IEil©^* n> 2 A >4 ft 

[0 0 4 5] £t±fflCt*^, iE?L<7)#fe-r-5PMS i 

jSBESnT^S (fiff, £IP, *«P, «JK, if 

»©1*#ft««S£*#. vol. 7 9, SSD79-9 
5 4 9 (1 9 7 9)), (K. Imai, Solid- 
State Electronics, vol. 24, 
1 5 9 (1 9 8 1)), 

[0 0 4 6] bjJ»U iSifitN^S i X&iWf&fl'Mfc 
SnSiOffi'&feabD (R. P. Holmstrom 
and J. Y. Chi, Appl. Phys. Let 
t . , vol. 42, 386 (1983)). P N 

[0 0 4 7] #?LftS i ICH, aSMTMNRiCJ:* 

©WMsnr*!), s ncjt^s 

©ttttjjus&sbn*. E©fc&. siiioi^^ 

[0 0 4 8] *&, #?Lftlite^©ftg&K*M©^i^ 
[0 0 4 9] [&K16atftl] HI (a) (c^fJ;5 

*-rssi©s i#^s*«i isMLT, ^©s 

IlSMHfcl2 U ^?LHS i 1 2_k(c##?LH¥ 
«£ISiI13^Mt5 (01 (b) ) . 40 
[0050] Hi (c) tc*-r<i5lc, 

©s ismsi 4tm&&s imi3t&mmmi 5 

**hUT3fiT«*;*-B:ifcfk fluff, 

cntciD, S i 1 4 &JNMM 1 3 1 

SSiUS i H_k, S i 4_k©4>&< tfe-^rfC 

s-i.^(i«ei»tt©*« : &i±5^3«cat3LTafi 
[0051] s£?lhs iff 1 2 -?««&#itt--5 50 



#H¥7-3 0 2 8 8 9 

(HI (d) ) . Si £tt£«fl}2, #?LKS 112/ 
Jft£*S 1113/iiIl 5/S i^ISl4«i 

[0 0 5 2] $5ts MlSi 12*IUWi:iif 
£. a^©S i©l7f>m &Slr>tt^?LgS i© 

£H^T\ ^?LHS i 1 2<o*£*S«!P«iMM*xy? 
>^bT*Sj»tt»t£l 5 + 1 4±fc»IWfcl,;fc*MSas 
ill 3 *3B#***jjrr*. ±|HP»LfcJ:5fc, £ 
?LSS i ©**fc£W«fc,fcDSfc©S i ©X-y^>^ 

[0 0 5 3] ^ISHS 1)11 3*»fXhy 

A-iUTMits i 1 2 &ajRw*-r»*-r*. 

[0 0 5 4] HI (e) Ktt, *f^j-?#e-n&¥8l1* 
««*«S*ns. 1 5 + 1 4 JitrijMgilS i 

[0 0 5 5] SlfflSi 1 1 [4, g|^#?LK 

s i siiui, mm^mmm^^tji^^nnx 

1 1 1 .fcLTttflrr*. 

[0 0 5 6] #5818 tC^T, M@SiiT2a©I 

<3jjpEbT#?LKJi*ffL^^-r^ ^-n^n©»fc 

K**JinA**ft> ^TLUfciBiFiRSaSJlPA**** 

[0 0 5 7] *f£fjic&^-c\ ^ItlLfcMKS 1 
»©#?Lffi (porosity) li, — «65iCttl 0~ 
8 0%©IBH'ra6D. ±D£fi;L<li, 2 0~6 0%© 

[0 0 5 8] [%JgtgfleM2] 02 (a) fc*-TJ:5 
fC, ^l©Si*SM«2 1£fflitt, •?•©« 
HH*#?LS-fk2 2 U ^?L«S 1 2 2_ht##?LK* 
ig^S ii2 3«T5 (02 (b) ) . 

[0 0 5 9] Jfcfc, 02 (c) 

9xicft*sn?)^aji§tts^as2 4 iMss i n 

2 3 t&mmm 2 5 ^^L-T^fi-c^afs-arfeft, »s 

Jnjffi, *«v>tt5»aa, * a a en 

fc#KJ;t) BSD -ntr^D, ^Sjitt^a 

S24 tm^s»2 3 tum»M2 5 ^vxmmzns 
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«2 4±©^fc<i<b-;£te»](£-r*, 

[0 0 6 0] &fc> ^?L»S i Jf 2 3 -e«S£#«!|-r3 

«2 (d) ) o ytmm&itm&mm. #?l«s i 2 
2 /*«sss ii23 2 5 /^tmm^mmm. 

2 4©±5&«j£i&S= 

[0061] #?lks i 2 2 ss#?»tci^*-r 

5. S3?©S i <DXy?->ifm, &-5^{;£#?Lff S i © 
fcfli^T, ^?LKS i 2 2©^.$«S»fi^t^x-y5 1 

yifLTytmm&mmmmffi.2 5 + 2 4±tc^ftLfc 

#«SSS iI23 £3§#£-fr0j&-f 3o _hf3#KELfc<t 

^(c, ^tlms i <DB±^mmm\z^r)m^<Ds i ©x 

[0 0 6 2] $5^11 fISIS iI2 3&ffiXh'> i» 

n-tuMis i 2 2 sasijwsT^-r^o 

[0 0 6 3] 02 (e) \Z\Z, #IPJT#?>n3¥3J#: 

afeo^sns. 7taiittffii»e*#:2 5 + 2 4±ic^ 
«g^s ii2 3*t5iia(c, Lfrhi%-\zmmifrznT. 

t>Mx*>ftmzmmtz>z.t.tf'T?&2><, 

[0 0 6 4] »ffil2 5!ffi<T^. 

[0 0 6 5] |gi©s i¥feSS*2 i«, S®#?LK 

i 2 1 tbT«fflTt5. 

[0 0 6 6] [^Sfiffi«^!l3] 03 (a) \Z^t£5 
tC, *-fS§l»S i#^^*«3 1 ^©S 
ffi«£#ftRft3 2 U #?L«S i 3 2_h(C##?LK^ 
teS^%¥^*Jl3 3^^f^ (03 (b) ) . 

[0067] mz, 03 (c) ic^-rj^ic. 

©S i ££fffig3 4 £m£JMt;£tt¥*ti«3 3 ££*fi 

be. &z>wzmmm $>z>w*z.rL*><Dm.%.&t>Tt\z£. 40 

113 3 &ttlMM3 5£^LTMHfclS^-rS. tfift 

m 3 5 j&fc-&*¥*fw±, s i 3a$s« 3 4 ± 
«a «■ 3 ftMfexas d 

[0 0 6 8] ^(Z. #7LKS i Jg 3 2 Tr*«SiMWT* 
(03 (d) ) . S i *?L«S 1 3 2/ 

*mJMfc***MWM3 3/*&&JI3 5/S 1 3S»«« 

3 4©i5Si£i:ai>, 

[0 0 6 9] 3 ^?LKS i 3 2 Sjl#?e5tC|^ST 50 
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12 

*. ft^*¥S#l:»LTS i ©X-y^>^S©¥Vi 
Xy?>i***fflHT, ^?L«S i 3 2©*$ftfl.y 
5P>^bT*S«:ttS«3 5 + 3 4±CJIMftl,&¥IMI 

[0 0 7 0] *5WJ. ¥^Iit^fl#l3 3%{)f 
h «y/1-tLT#TLKS i 3 2 £S#!WI§T^ST 

[0 0 7 1] 03 (e) Ktt, *«WTr#5n«¥»fr 

a«*»^*n*. *§»tts«3 5 + 3 4±c^i^ 
ftmzntzni L m?ttmt^v&fr*>M,T*>iimizmm 

[0 0 7 2] ft^«***WRtl/T«t»*«^R:«lft 

Wf 3 5«Jft<Tfe^Vi. 

[0073] iios ifMi«3 its, nm^m 

Sli¥:Hfl:&fTfto;fc«. IIS1©S 

1 ^ig^««3 liLTttffl^S. 

[0 0 7 4] [§l56g8«0<J4] 04 (a) fc*TJ;3 
IC. SfSBlOS i#|gf B IS4 lSrllLT, ^©iS 
H«£#?Utte4 2 U #?LSS i 4 2±K##?LSt* 
«8*fl2^«¥»#:JB4 3S»fi)t-r* (04 (b) ) . 

[0 0 7 5] Jfcfc, 04 (c) \Z7F-?£o\Z, 52S*># 

?*tcftX3ft«%3iitt£tt£ftt4 4 

¥SftI4 3 t&mmm4 5 S^LTSfi-eiMFSii-fc 
ft, Mfft^ JDEE, &SV>ttJRX&9, »aW4Z:n5 

tt$lfSS4 4 &¥ISM4 3 t«ffi&»4 5 ZlfrVT 

»Hfciis-&-rs. ifi&B 4 5 B«fciHfc-&*¥*#» 
-a- -5. 

[0 0 7 6] #?LRS i»4 3T?»«S4)«-rS 

(04 (d) ) . xastt^xtcuM:. #a«s 1 4 

2 /mKssft'&tt^^B 4 3 /tmm 4 5 
s^fs«4 4a£5t2.mmffo%. 

[0 0 7 7] 3 51:, MlSi4 2^MW:iit 
5. fc&®¥mmzMLTS i ©X-y^>^3t«©^^ 
l7f>^ISfflHT, #?LSS i 4 2©^®-fb#X>y 
^>^L-T#g«ttS«4 5 +4 4 J:fc»lMfcl.fc*l6» 
ft^^^#:B4 3 ftJSfiFS-BrJUlSt- «. 

[0 0 7 8] »*Htt. VttMt#«4MKfcJ|4 3«ilF 
«X h yA-tUTMSS i 4 2 SSKW«T^*-r 
5. 

[0 0 7 9] 04 (e) CI4, *S^Tf^n%f#* 

at*#»jft*n*. 7tS3itt^fi«tta*4 5 + 4 4±t# 



(8) 

13 

[0 0 8 0] IffifefNxJf 4 5«&<Tt>H^o 

[0 0 8 1] fgl©S iMM«4 1tl *t®#?L® 
S i £Bfc£LT. aifWfFSTffe^gfinT 
Sffi¥Sft£fT&ofcm> SSI® 1 «S 
i 4M@fi££4 1 £LT&fflTi*-5o 

[0 0 8 2] [HM«i«^l5] 15 (a) IZtk?£5 
fc. £-TSgl©S U££A£tii5 l^ffilLT, -S-coM 
!B©*lSB**?Lllft;5 2, 5 3U P5ffi©#?Llf S i 20 
5 2,5 3 ±fc##?LJt*l§ft¥*#* 5 4, 5 5Sf 
J*f * (0 5 (b) ) . 

[0 0 8 3] Jfcfc, 05 (c) t^Ti -5 2fe©S; 
^I«5 6, 5 7t#jgW##l5 4, 5 5t5-en 

^nrnmm 58.59 *:fri,TSfrm*a-B:&«. n 

6, 5 7tf«g§l5 4, 5 5t««igtB5 8, 594 

fl-LT3IHfc*S'&-r-5. IBM 5 8, 5 9 

#15 4, 5 5_h. t»SS5 6, 67_k©d>ft<£& a? 

[0 0 8 4] ifcfc, W^?LSS i!5 2, 5 3T1S4 
=#Wt-<5 (0 5 (d) ) . 2*©^fi««tt. #?LR 

s i /^jjes^^js/ifeiBts/^aK (52/54 

/5 8/5 6, *3J;^5 3/5 5/5 9/5 7) ©<£3 

[0 0 8 5] 3 SIC, fl^LKS 1 5 2, 5 3 SSftft 
#TL»S i 5 2, 5 3©*SMRttfcfc3* 
Iyf>^LTHfIS5 8/5 6£J;tf5 9/5 7± 30 
fclMHfc Lfc¥«8»¥*#Ji 5 4,5 5 ^H^jpS^fifc 

[0 0 8 6] m*gft*W#B54. 5 5W 

«7h^A-iUTM»Si 5 2, 5 3£jSiR, W« 

[0 0 8 7] 05 (e) (Cte, *«W6n3^# 

[0 0 8 8] «»^ftJi5 8, 5 9«&<Tfc&lA, 
[0 0 8 9] 5 7B^-Tft<TfeI 

[0090] ssi os imtess«5 its, mg&jim 

S i SiiLT, ^M^Stt^ffF^-Ci^&Wf £MtlT 

i*^I5 1 iltffifflTfS. 
[0 0 9 1] 

[*iS0!l] 50 
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1 ) 6 2 5 /i m©J!E^£&o ftjtffiin 0.01 
Q • cm<DP5!CQ6-f >^g©g!lC9 (10 0) #f£|| 

[0 0 9 2] »WtfcJ6*mSKT©t*»)Tra!it3&. 

[0 0 9 3] «SSt^ft : 5 (mA • cm" 2 ) 
R§*ffc;jG£i§»c : HF : H 2 O : C 2 H 6 OH= 1:1: 
1 

mm 1 2 (#) 

#?LKS i©ff#-: 1 0 (Mm) 
Poros i ty : 15 (%) 

C<0Sfi«SSiIS4 1 4 0 O'CTllSf^KftLrc. E 
©tt^fcKJ; D#?IJtS i ©fl.©Wfittj»KftltTf*fon 
fc„ #?L5(S i ±tCVD (ChemicalVapo 
r Depos i t ion) SCiDflS^S 1 41 ft 

[0 0 9 4] V-X#X : S i H 2 Ch /H 2 
#X»* : 0 . 5 / 1 8 0 1 /m i n 
^XE^J : 8 0 T o r r 
MS. : 9 5 0*C 

: 0. 3 wm/m i n 

10 0 nm©S i OiHSJgffcLfc. 
[0 0 9 5] MS 1 O2 JBXBifl|fcflIjttL;fc5 0 On 
m©S i O2 ISML&S iS*©*SiS:**3t-a't) 
tf, Sfl4$-a-fc«, 9 0 0"C- 2l$|IH®8M&ffl£U BA 

[0 0 9 6] flSD xA©Hifc*fbTSlt;&|ft| 
fcJ&-fc4^fc9l^»0afttt*fc£C3#JL«S ill 

[0 0 9 7] ■€■©«, #7L»S i B£4 9%#it3 0 

xa«ft***t©jg-&* (1:5) Tmwvtzifizm 

is i wraRx^^an, ss^fcisssnft. 
[0 0 9 8] #^?L«s i fjgKagx y ^>{fmzM 

>^M«t©S5?JttS+©S*KJifcfeSL, ##?L« 

[0 0 9 9] tUt>%, S i&ftHSLtfc 1 jtmfflJ|*S 
»-ofc*SSS i »jWBj*T?*£. #?LKS iOWl 

fee 

[0100] m^m-mmmz^mmmmn^^ s 
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[oioi] c5lt. m&nfc^mfcm&n-rzso 

[0 10 2] (*J|0J2) 5 2 5 jttm©J?#.£j$o&J± 
jgffiO. 0 1 Q ■ cmOPl©4-f>fM10 (1 
0 0) Hi^HS iJMg*, HF«R"t"l:«UTWft)J 

[0 10 3] HMgfl^H*faetT©t*»3T?*r)fc. 

[0 10 4] ®5t^,K : 7 (mA • cm 2 ) 
mmittfimm : HF : H 2 O : C 2 H 5 OH= 1:1: 
1 

mm : 1 2 (#> 

*TLHS 1 0 (ittm) 

Poros i ty: 15 (%) 

£©2&«S***H5i;'t'4 0 0 < C-C2B#WKftLfc <1 51 
©»fcfcJ;?>*?LRS i ©?L©ftBfcMI!«fcKTr*bft 
it. #?LSS i ItMBE (Molecular Be 
am Epi taxy) SCiDfiftS 1 SO. 5k 

So 

[0105] Um: 7 0 0t 

: lxiO-'Torr 
J&fiiig : 0. 1 nm/s e c 
MS. : 9 5 0 1 

J^fijSS : 0. 3 um/m i n 

10 0 nm©S i O2 Jf SrJlMLfc. 
[0 10 6] «S 1 0 2 B*Bfi9ifcffl*Lfc«M^ 
«SCD^B<J:^afe-&^-&, StttStt&flfc. 4 0 0"C- 

[0 10 7] WD^btt&^xAWfflfcttLTfiiitfclS! 

i/OiA « - an. s i mm l fco 

ffl^Tg*U ^^k-hSM^V-h^SfiMlTSE 

^tMettftft, K^p— h \z&jj*MX% i tn 

S 1 

[0 10 8] *0«, *?LRS I|BS/ty7r-H** 
t3 0XIlft***tOfi^« (1:5) -?«#Lfc 

flcBO, #^SS i • Xhy^Sfitl 

[0 10 9] #^7L»S 1 ¥ISa0KX97>jfWEIdtf 



(9) #18^7- 3 0 2 8 8 9 

>^Sffii:©M^rt[a+©Si||£U(cfcSU ##7Lft 
JHfc*W-*xy^>y« (|ic+;t>^x r-n-A@S) 

[0 110] ffcto%, i§M53£S*_hil0. 5ym© 

j?***fo;MMsas ii*«t?§fe. #a»s i© 

[0 111] 3if«?Mttttfc<}:Sltf9fi&®tt&. s 

[0112] mmmi tmmizhr, ±kE©xs^«d 

[0 113] (*Jt^3) 6 2 5 £tm©J¥*£J#-D;fcJt 
JggiO. 0 1Q ■ cmOPf!^5WJN«06-1'>fi 
©HI© (10 0) Stt6g,S HF»««t"fc* 

[0 114] &§ffito££m^T©<h*DT&^fco 
[0 115] : 7 (mA • cm 2 ) 

i» R§®fbj£i§i& : HF : H2 O : C 2 H 5 OH= 1:1: 
1 

mm : 1 2 <#> 

#?LftS i©JP*: 1 0 (mm) 
Poros i ty : 15 (%) 

©HftHJ; D#?LftS I ©aortattSUKftllTTSIton 
fc. #?LKS i ±ilMOCVD (MetalOrgan 
1c Chemical Vapor Deposit 
1 on) Sfc<fcD#l§ftGaAs&l /imltf^^yt 
30 JHfc&Lfc. ^S*#ti&T©a<3T$.S, 

[0 1 16] y— : TMG/A s H 3 /Hz 
#XJE?J : 8 OTo r r 
fift : 700t 

*GaAsJl*«i:MICffl*Ufc»20S 1 **©«H 

i$aia-&fc-a-. mm^tc^ 9 oo"c- mimosa 

ilXIKteSliE (CIA D ^foSftfc. 
[0 117] IAD^Wc^iAtil«2 t^itL 

40 #fiJ2 ft, #flJR S i L &. 

[0118] -eo«, #?lss i M&ftso&fcjAsA 

*^n-;i,+7K (17ml :3g: 8ml ©Jt$s) 1 1 
0t:TX-y5F>^L,fc„ ¥ISSiGaAstiX-y^>^a 

[0 119] *BfiGaAs©«Xy^>^«fc*rr* 

50 
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[0 1 2 0] Ttz.t>1Z>. S il«±l:l Mm©JP2».£J# 
•3 fc*i«86G a A s mtm&KZIt. ^?LSS i ©SIR 

[0 12 1] &jBm^«IS&fc±5»rffi«I&©*i!*, G 
aAsBtH*f&&«gft^Rltt#AanT*S-r. fi» 

[oi2 2] mmm2 £H*ici/r, ±j£oxe**»3 

[0 12 3] ^J$fi«tbTKftK#^©S 1S«I 
USEiCfcD. |fi»it±fflGaA8>bR«CfPin?* 

[0 12 4] 6 2 5 j«m©Jit#.£j$ofcit 

gffiO. 0 1Q ■ cmOPf*5WiNifi®5l'>fg 
©8§1© (10 0) ¥£ASl£«&, HF»««ffc* 

[0 12 5] B§Mfcjfe£#«OT©=L£DT&^fco 

[0 12 6] : 1 0 (mA • cm 2 ) 

WiMfcf&mm iHF:^ O : C 2 H 5 OH= 1:1: 20 
1 

mm : 2 4 <#) 

£?URS i©J?*: 2 0 («m) 

Porosity:17 (%) 

£0>£«&**3?H»,1»4 0 0'CT2BtHmftbfc. C 
©*fl:IC«t?)*JLRS i ©?L©rtfiBJ!«ftiraK>ft 
fc. ^TLRS i ±(CMBE (Molecular Be 
am Epitaxy) Sl:j;D¥MAl GaAsS 
0. 5 AimXtf^S'-Wl'J&ftLfc. 
[0127] 1A 1 G a A s HSffiiSiJlCfflSLfcfiM 30 

0 o < c-2Bt^©iRiMasb. a&D'&fo-frfcfcc&o 

[0 12 8] lfiD-&fc-frfc^xA*tt^|2 tlBl^tCbT 

[0 12 9] #?LKS i ftJMMHBnTXy^V 

^Lfco MSA 1 G a A s Sly f>^Stlf 
0. fMIA 1 G a A s Sly f • X h »y ^«D»ftt L 

[0 13 0] HM8HA 1 GaAs ©Rxy^iTOfcaf 

[0 13 1] -fTSt)^. tf^XStfcitCO. 5 ixm(Dm 
*^ft#MiA 1 G a A s ltf»»j*T*#;fc. #?LK 
S i ©SlRxy?>^tC±oTfc*iig|I,A IGaAsi 

[0132] mmm^mmmiz.kzmmmmcoM^ a 

1 g a a s mwmif&i&MixmtmAznT&z-f. 50 
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[0 13 3] mums) 6 2 5 Mm©J?#-£j#ofcii 
JgJrEO. 0 1 Q • cm©Pli65VHiNi©SifS© 
6 -Y >^©fg 1 © (10 0) #fi&S HF 

[0 13 4] »Sflafi*m4KTOt*DT?»-afc. 

[0 13 5] nwmig : 5 (mA • cm- 2 ) 
mmitf&mWi : HF : H 2 O : C 2 H 5 OH= 1:1: 
1 

mm-. 12x2 (&) 

#?LMS loJS*:ftl 0 (/im) 
Porosity:15 (%) 

£<D»ffi*8**#H»4«4 0 O'C^lKfMKftUfco E 
©RftK«fc D*?LftS i ©?L©WMtt^Kfb^TSt)n 
fc. PJBK»fiELit#?L!RS i 1CCVD (Cheml 
cal Vapor Deposition) j£tc=fc D 

m^gis 1 s^nfm (imit:?*>'f MSi/fe. 

[0 13 6] 7— X#X : S i H 2 Ch /H 2 
#X&fES : 0. 5/180 1/min 
#XJE# : 8 OTo r r 
Um. : 9 5 0"C 
/fcgiiS : 0. 3 Atm/m i n 

10 0 nm©S i OJ&ffSLfc. 

[0137] ssi o 2 mmwtm\zmMhtt5 0 on 

m©S iOi gSMl/fe2fefflS i SfiOMi*-?- 

[0 13 8] Sllfl 1 OfftftiBV>Tlfi0^b4&'7i 

£3#?LSS i 1/^*2 l^xAteHft-MS 

[0 13 9] #3t«S i 14 4 9%fit3 0 

% ifi&fc*** t (DM&Wi (1:5) T?«#bfcjO*&a 

Kxyf>m a was ittiyf>ysnfta 

[0 14 0] #^?LStS i*MOiX7f>»M 
t§xyf>^asii, *«>Tffi<, ^TLKlfflx^? 
>^j$ftt©a^Jt[4+©S^K±tCfeSL, it^?LH 
lfci5ttSXy^>^S (fc+^^x r-u-A@«) 

[OHlltSW, S ilMfclR_hfcl wm©J1^4 

[0142] mmm-mmm\z^^mwm(Dm^ s 
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[0 14 3] Qgtf&ffl 6 ) 6 2 5 ymCDJ»$.£KfofcJt 
gfiO. 0 1 Q • cm(DPM&Z>WtNm<D 5 
OHIO (10 0) ¥£RS HF*«»f>K* 

[0 14 4] H««*fr(4OTOi:*5DTa&ofco 
[0145] «j£jg£ : 7 (raA -cm 2 ) 20 

MMb&mii : HF : Hi O : C 2 H 5 OH = 1:1: 

1 

mm : 4 m 

grJIMS i<Dm&: 3 (Mm) 
Porosity:15 (%) 

««fS?g« : 3 0 (mA • cm 2 ) 

»#ffcjfc**lJt : HF : H 2 O : C 2 H 5 OH = 1:3: 

2 

Mffl : 3 (#) 20 
#?LKS i©J¥#-: 1 0 («m) 
Porosity:45 (%) 

c©i«^i*»ia i f4 o o'c-eiBfWKteL'fc. r 

&. ^?LKS I±KCVDj*KJ;D#»ftS ISrO. 3 

[0 14 6] V-X#X :Sia 
^'J^-tfX : H 2 

fiS : 8 5 0 r 30 

: lxl0- ! Torr 
/$fij§S : 3. 3 nm/s e c 

10 0 nmOS i OiMZI&f&VfL. 

[0147] is io 2 mtmtm\zmMvtz5 o o n 
*, 7 o ox:-2mm<Dmm%i>, & 

[0 14 8] HlBfflllO^ffiSffiVJT, KD 
xA(01Btjl*LT*»^fc-h»a:g|-3«D*&llDA& 40 

[0 14 9] ^©t, #?LKS il&HF/HNOs / 
CHs COOH^©X"y?>^^SiRXy?>^-f 

[0 15 0] ##7LKS i*MSOKX<y5 1 >^IC*f 

5X-y?>^*±Hffl±5«MT^SKJ?« / >T«.S !> 
[0 15 1] -T&fc^ S i&ftJS£_hK: 1 wm©I*$ 



#H¥7-3 0 2 8 8 9 

[0152] mmmi-mmmiz^^mmmmo^^ s 

[0153] mnto 7) 6 2 5 «mOj?^S«F-3fcit 
SSO. 0 1 Q ■ cmOPl$5HBNI06'f>?S 
©11© (10 0) HFiffiRtpfc* 

[oi5 4] itjsjfcj^maRTwt^oTfcoit. 

[0 15 5] S3t^* : 5 (mA • cm" 2 ) 
K§4HbJ$&% : HF : H 2 O : C 2 H 5 OH= 1:1: 
1 

ffifPfl : 1 2 <&) 

#?LSSS 1©#*: 1 0 (um) 

Porosity:15 (%) 

/to ^7LMS i ±l:CVD (ChemicalVapo 
r Deposition) SCiDfUgflS i * 1 

So 

[0156] V— : S i H 2 C 1 2 /H 2 
#XEitS : 0. 5/180 1/min 
^XJS^J : 8 OTo r r 

: 9 5 0*C 
fifeS;j§ft : 0 . 3 Atm/m i n 

351:, ^©xtf^^rv-Y^s i m^mizmmiaz^D 

10 0 nm©S i OiI&MLfe. 

[0157] ssi o 2 mmmtmizmMVfc5 0 on 

m©S i O2 m&Mf&LtzS i S«©*Wt &Mta-&t) 

-a-. »«s-a:&it, 9 0 ov- 2mm<Dmmn*v. as 

[0 15 8] *B«iofSiffl^T, fiSD^teU-fc^ 
xA©ffi£Ml/T&fc£ftfc+#fc3lo3S9*£mfc 

IS i^gffiLfc. 
[0 15 9] #?LKS i fl&J|M£jfcS i SXh 

[0 16 0] ffrt)*,, S i*ftR±tl (tm©)|*S 

yf^i'cioTfeMis i m\z\mBmt\tm^ 

[0 16 1] SjBSTSam»tc,J;SifH«S?©«S*, S 
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[0 16 2] mmm%) 6 2 5 /zmCDjf^£^OAtJ£ 
ffijr£0. 0 1 Q • cm<DPM$>Z>W$Nm<D6'f>3 L % 
(OfglQ (10 0) «*§AS HF^+tC* 

[0 16 3] ^fb^fr fiKTcD t> Tsfeo fco 
[0 16 4] : 5 (mA • cm" 2 ) 

mmitf&mm : hf : h 2 o : c 2 h 5 oh= 1 : 1 : 
1 

nsm : 1 2 m 10 

#?L3tS i CO/?^ : 1 0 Urn) 
Porosity:15 (%) 

c<o»tRS«**Ha*4 0 0TC7?i«rm»ft:ba:o - 

&o #?L@S iiCCVD (Chemi c a 1 Vapo 
r Deposition) OSHBilS 

[0 16 5] V-X#X : S i H 2 Ch /H 2 
#X«*:0. 5/180 1/min 20 
jJX&J] : 8 OTo r r 
WlS. : 9 5 0t 

££A)§a : 0. 3 um/m i n 

ncoxt^^v-^s i jB»Mfcf!Wfl:fc«fc o 

10 0 nmGDS i O2 B£flMLfc. 
[0 16 6] MS 1 O2 BS®tgiJ(Cffl^L'fc5 0 0 n 
mCDS i Ch JfSr^J&bfcS i MIROlimt&mte&t) 
tf, »tt3-a-;fc«, 9 0 0"C-2«HW©«M!L1!*U ftS 

[0 16 7] #7LSfS 1JB&4 9%#K£3 0 

afia»ft:***4:<0jB'&* (1:5) Tjft£/uL&^<=> 

ajixy^^-r*. mm&s utxy^>if%n~r\z 

[0 16 8] #^?LHS i#ftf*©»Xyg 1 >!!fMcK& 

ft) K£ffl±*tflT?*SflW«4>Tr*5. 
[0 16 9] S mifcg|±k:i ymCO^S 

[0 1 7 0] 3Wt^1TO£J:&W9ttS<oi£&. S 

[0171] jg 1 cos i mmtk&mms&iLKs i % so 
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[0172] mnw9) 5 2 5 nm<»m?**ftit^#. 

ffilaO. 0 1 Q • cmCDPHfe5VittN3!©4<>^ 
©SglCD (10 0) «|£j|S IIS*- HFig^+iCfe 

[0173] n«ftjsJc*ma£tT©t*t)-e»o&. 

[0 17 4] ^Sit^ft : 7 (mA • cm" 2 ) 
Hffi-fb^JR : HF : H2 O : C2 H 6 OH= 1:1: 
1 

BfRfl : 1 2 (#) 

#?LSfS icoj?^-: 1 0 (Mm) 

P o r o s i t y : 1 5 (%) 

©«ibK«fc D#7L»s i ©a©rtStti»Kfl:RT?«*)n 
fc„ *?LKS 1 _kSCMBE (Molecular Be 
am Ep i t a xy) fet±D*|gas i S:0. 5k 

[0175] M: 70CC 
ffi^J : lxlO-'Torr 
J&fiiift : 0. 1 nm/s e c 
iBft : 9 5 0t 
JfcSSift : 0. 3 wm/mi n 

EOJKi'+J'if/kS HB«fflfc*WMfcfcJ:?> 
10 0 nmOOS i O2 fgSr^bfc. 

[0 17 6] MS i O2 S^MtgiJtffl^LfcigStS^ 

2^P B lCD^Ma^L. «0^bt**ClS;oft. 
[0 17 7] ">xA*Hffc^L«JBS*fflSli:, #7L» 

«J?iJ^«^#ALfci^^#?LMS i BWL-)i/\ 

tix^aisn, #?lss i^wLfc, 

[0 17 8] #?LRS i|SA'7 7r-FM 

i3 0%fflBfrfc#*#£©i&&ia[ (1:5) TjfteA^ 

&a*5»ftxs/?->yrs. *^&s i tax^^s 
n-rfcso> ffiisisiy^-xhy^otmti/ 

[0 17 9] ##?LKS i2fMOiI-yf>^«!;fe 
[0 18 0] tWbt, !t@t5^*«_hiC0. 5/zmCD 

»*-s#o;fc*i8*s i jfatjgjfc-csfc. mis i® 
a^xy^>^ic«fcoTt)»i!@as \ m\z\m^mtu 

[oi8i] mmm^mmmiz&zmmmmvm^ s 
i mizfcmctemikiKmimA-ztiTjszir, 
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[0182] xtf^^Y^s i mamzmitm&W!& 

[0 18 3] fgi©s i¥^sa«&®@^?LHS i & 

[0184] (SljSm 0) 6 2 5 ym©J?*£f#ofc 
JtffiifCO. 0 1 Q • cm©Pli&-5W;iN5!©ffiffiW^ 

©6-r>:Pg©fgi© (ioo) mm&s isR, h 
[0185] mMitm&mtixrv d t&o io 

[0186] mtmS. : 5 (mA • cm 2 ) 
mmtf&mWi : HF : H 2 O : C 2 H 5 OH= 1:1: 
1 

m m : 1 2 X 2 (#) 

#7L®S 1©J**:&1 0 (#m) 

Porosity: 15 (%) 

C(D*«S^5g^Hmf 4 0 O'CTlUtK^bLfco C 
©StffctCiD^LMS i ©?L©ftS«««gfl;lSraftett 
&. SffilC^bfc#?LKS i ±ICCVD (Chemi 
cal Vapor Depos i t ion) fete J: D ^9 
*«SSS i £ 1 umXK^^^fibfc. J&fi^ 

[0187] V-X#X : S i H 2 C 1 2 /H 2 
^Xffif»: 0. 5/1 8 0 1/min 
jJX&Jj : 8 OTo r r 
ffijf : 9 5 0 V 

JEfiftiS^ : 0 . 3 nm/m i n 
10 0 nmCDS i O2 BS-flML/fc, 

[0 18 8] MS iO! *aMiSUICfflSOfc5 0 On 30 
m©S iOs JI£)£j£Lfc2&©S i»&©aW£&^- 

n^nate^rfr-a:, g«3-srfcSL 6 o o^^Htim© 

[0 18 9] >>xA«ffitC^?L!gJi<£*ffi2-e\ #?L» 
S i fc*^©Mft:£L-*&£-tirfc», KO^te-fr^xA 

i ^*mL&o 

[0 19 0] ^©^, #?LHS iIS49%SSIi30 
%j&BMb***<h©?§-gr$e (1:5) T*ittiAyL&^?> 40 
a^X-y^>^f^.. WHS i UOLyJ-y if ^tVf\Z 

my, mms,s i £x^- xhv^TOtbt. # 
?lhs i«s^x-y^>>f$n^ic^*$nfc 0 

[0 19 1] ##?L»S l¥i^a©KX<y?>yMlcM 
-r^X>y?>^««. »&T{£<, #?L®»©X>.y5P 
>^*Sct©Mmf;H-©EiltJK±tCfc}SU ##?LK 

[0 1 9 2] "Tate's. S iK-TbSI-tiC 1 jLtm©ff#.£ 
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i ©S^X<y^>:?[c=fcoTfc#MliS iJBtttMS^ 

[0 19 3] a»tt?B1Mk:J:5lff9tt£<z>il&«, S 
i Bfctt»r«:S:ilS»4>cB6f4<IXSnT*6-r, JUfffclS 

[0 19 4] xK**->*JPS 1 tcM-ftK & 

[0195] Jg 1 ©S i #ISS.*«tiaS#?LSS i £ 

© S i LT^ffl 

[0 19 6] (*SM1 1) 6 2 5 MmWj^SSfofc 
JtgjftO. 0 1fi'cmCPI8SV>IJNI©5<>f 
g©fgl© (10 0) iSt^, HFflHfttfifc 

[0 19 7] IMKtofi*#»4KTOt*0-C»-3&. 

[0198] SSEtffift : 7 (mA • cm" 2 ) 
mmitm.mm : HF : H 2 O : C 2 H 5 OH= l : 1 : 
1 

mm : 4 (5» 

#?LMS i ©!?#-: 3 (/im) 
Poros i ty : 15 (%) 

«SSE?8£ : 3 0 (mA • cm" 3 ) 

K§ffift(£®?l£ : IIF : Hi O : C 2 II, OII= 1:3: 

2 

«SIW : 3 m 

#?LMS ICS*: 1 0 (Mm) 
Poros ity:45 (%) 

£©*«£BSS»Ha*4 o OT^lRMtftLfc, c 
<D»ftfcA t)#?L«S i ©?L©rtStt^KftRT«ten 
fc. #?LMS i ±tCVDfefcJ:0*|gftS i SO. 3 

[0 19 9] :SiH, 
*¥>Jt- #X : II 2 
i&ft : 8 5 0"C 
E^J : lxiO'Torr 
J&fiSft : 3. 3 nm/s e c 

10 0 nm©S i O2 S&MrfLLfco 

[0200] isi o 2 mamtm\zmMvrz5 o o n 

m©S i O2 m&Mf8.hfcS iaffi©*ffi<h£gterg-te 
»3'&te1i'£*5£&o&o 

[0 2 0 1] mi (**W4£2) fflSKI:»l/Ti2 

(asanas 1) ossfczK^ftteAsapAftii:^* 

[0 2 0 2] #?LHS i ISHF/HNOj / 

CHs COOH|ffll7f>MTlKl7f>^t 
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[0 2 0 3] #£?L»S i¥*§g.©i£X^>i/$ttCfc 
[0 2 0 4] -T&fcS. S i K-fk^Jifc 1 (im»|*J 

[0205] aiim^ffla^ic^^ifMa^©^*. s 20 

[0 2 0 6] Xt£**->v»S i A^HTdtt^K^^ 

[0 2 0 7] Hll©S i¥ft!fftSKti3m?LKS i a 

[0 2 0 8] (IIMM1 2) 6 2 5 /imO)|*S»2& 
tbfiirCO. 0 1 Q • c m©P?il$>-5 WJNISCD 5 >5^" 
SCSI© (10 0) ItelSlISS, 

[0209] mwim&mz&cFo t& k> -?*r> &. 

[0210] : 7 (mA • cm" 2 ) 

BS-ft^aSflt : HF : H 2 O : C 2 H 5 OH= 1:1: 
1 

Bf ID : 4 (#) 

#?LMS i©»*: 3 (fim) 
Porosity: 15 (%) 
3 SIC 

fl#ft$&!K : 3 0 (mA • cm 2 ) 

mmfcf&mWi :HF:H 2 O : C 2 H 5 OH= 1:3: 30 
2 

mm : 3 (&) 

*7L»S i©J¥*: 1 0 («m) 
Porosity:45 (%) 

rro»«SK*HH^«P4 0 O-CTl^fMKftL-fc. C 
fc. ^?L®S i±KCVDj*t«t?)*»fiS 1*0. 3 

[0 2 11] V-X^X:SiH ( 40 
^r^'J-V-^ : H 2 
mm. : 8 5 0V, 
fell : 1 x 1 0" 2 To r r 
f&W&M : 3. 3 nm/s e c 

10 0 nmcDS i OaH^IEKL-it. 
[0 2 1 2] ftS i 0 2 m£mtm\Z%MVtz5 0 On 
mffiS i 0 2 MSMU&S l*«©SM«i:£fifci"&;b 
tt. 7 0 0"C-2«r|BJco«ya«SU && 
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[0 2 13] ^xAJIHifc^aHJBS^fflSit, #7Lft 

[0 2 14] #?LHS i ISHF/HNOj / 

CHs COOH?SCDX-yg 1 >^TS*?X-yg 1 >^-r 

[0 2 15] ##?L®S i*lgaolX75 : >^«l:fc 

[0 2 16] -T&fc'fe, S i &*bg|_kfc 1 )tm«I*& 

[0217] Sjg«^ffili«[tcJ:5efffl«^©i^«. s 

[0218] xtf^+^^^s i mimizfflm*:Mi& 
i>tz<T% miskat&stjm s nrco 
[0219] ^icos i mm^m\mw^ns i & 

R*£ LT, 1 © S i LT^OT Lfc. 

[0 2 2 0] 

[0 2 2 1] ^ntCjQ^T, ftSD^fc*T«fiESn&* 
[0 2 2 2] Sfcfc, #5fcD!fc,]:tt«, otaifi 

-mzmntcs imnw^m^^mt^m^mww 
«**sw*5*.t?. ±m&, M*& nxh 

[0 2 2 3] *%HJ!(Cj;n«, S O I ffii£(DAM 

«*^@ii&£#§S-rs^fcfc, BUSSOS^ SIM 

[0 2 2 4] Sfc, *«Wfc±n«, #?LH«S^LT 
[0 2 2 5] *«WKJ;nfi, *#OilMSC#?L 
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[0 2 2 6] -Tftti-fe, *%HJlcJ;n«, «^tttc«n 

[0 2 2 7] *&, (TtSiMttSM) ±(C«gft 

3 *BEtt, fflfltt. n 

[0 2 2 8] soi «®©^«*«im^&^ss 
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[01] *»W©*iS«!>lf!feKlB-r*fca6o«ja;W»f 
[02] *»W0Ai£0 1«*»Wr-S&J&©«3SW»f 

B0T&-5. 

[04] **580*S0 1«S»Wr*ft:»©«iCWIIf 

[05] *«w©*s©i«i*»wr*&»©«*w»f 

[f?+*©i£BJ] 
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